Coumarinic derivatives show anti-inflammatory effects on alveolar macrophages, but their anti-elastase activity is essential to reduce lung inflammation in vivo.
We have previously demonstrated the potency of coumarinic derivatives to inhibit human leukocyte elastase. Given the anti-inflammatory activities of some coumarins, we investigated the capacity of our coumarinic derivatives to inhibit inflammation and whether their anti-elastase activity was essential for their anti-inflammatory functions. All compounds studied were coumarinic derivatives displaying differential anti-proteinase activity. Coumarinic derivatives 1, 2, and 3 efficiently inhibited human leukocyte elastase in vitro, whereas the coumarinic derivative 4 did not show inhibitory activity. The anti-inflammatory effect of these compounds and a coumarin control, scopoletin, on interleukin-6 (IL-6), tumor necrosis factor (TNF), and macrophage chemotactic protein-1 (MCP-1) release was studied using lipopolysaccharide (LPS)-stimulated alveolar macrophages. The in vivo effect of compound 2, that inhibits elastase, and compound 4, that does not show proteinase inhibition, was investigated using a mouse model of LPS-induced lung inflammation and elastase-induced acute lung injury. All investigated coumarinic derivatives, regardless of their anti-proteinase activity, significantly inhibited IL-6 and TNF production by LPS-stimulated alveolar macrophages. However, only compounds 2, 3, and 4 significantly reduced MCP-1 release. Compound 2 attenuated LPS-induced leukocyte recruitment in bronchoalveolar lavage, whereas no inhibition was observed with compound 4 devoid of elastase inhibitory capacity. Interestingly, MCP-1 level was reduced in bronchoalveolar lavage of compound 4 treated mice, whereas TNF and IL-6 levels were not modulated by coumarins. Furthermore, compound 2, but not 4, reduced elastase induced lung injury. Our data suggest that although coumarinic derivatives have anti-inflammatory properties, their anti-elastase activity is essential to reduce lung inflammation in vivo.